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Put simply, Amtech manufactures the most highly advanced,

automated, radio frequency data communications systems In the

transportation industry

For you and our thousands of users oround the world, Amtech

systems automatically identify and track vehicles and equipment

The concept IS simple The implications ore great for business

As our customers wdl testify, Amtech systems can significantly

increase your operating efficiencies and greatly improve customer

service Your data accuracy and reliability peak to record highs.

Your equipment Inventory IS monitored and controlled automatically

Your deliveries clock in faster than ever before Losing equipment is

no longer a concern And because you know the exact departure

and arrival times and locations of your assets, you can maximize

your equipment utilization, boost profits and satisfy customers with

unparalleled service Most Important, you can lustify every dollar

scrutinized under the operations effiCiency microscope, gain control

and take charge of your destiny
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To date, Amtech has shipped more than two million tags to rail,

maritime and trucking businesses mound the world And the

momentum IS budding We're prodUCing hundreds of thousands of

tags and shipping them to customers in Australia, Japan, Singapore,

Hong Kong, the Middle East, Europe, South America, Mexico, the

United States ond Conada We have thousands of readers installed

and more than 30 distributors around the world to deliver the local

support our worldwide customers demand Every radcar and

locomotive In North America IS now being tagged with Amtech

technology, and (1 conlinent-wlde reader Irlfrastructure is at work

reading the tags

The fact is, Amtech is the technology standard the world has

been waiting for Together, we con claim the road to success
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The PIKEPASS connection

---.~--
An electronic toll-eollection system
saves motorists' time and money

while reducing congestion, improving
safety and saving the state direct

operating costs of $160,000 per toll
booth each year!

Noone is ever ready for a toll
booth. You're sailing down
the highway, the sun is shin
ing, music is playing on the

radio, and life is good. Then, up ahead,
you see a swarm of brake lights spread
across all lanes of traffic. Before long,
you're in the thick of it - cutting
through traffic looking for the shortest
line, rolling down the window, grabbing
for your wallet and downshifting all at
the same time. You're sitting on your

wallet so you unbuckle your seat belt,
twist around while keeping an eye on
the road. You finally pull your wallet
free as your pocket turns inside-out
and your credit cards drop between
the seat and the console.

As you roll down the window, a
blast of air blows your gas receipts off
the dash out onto the highway. All
you've got is a .$20 bill, so you stretch
out and hand it over. Pulling the
change back, you hit your elbow, drop

some coins and start to get out.
Someone behind you starts honking so
you accelerate away from the booth as
six lanes of traffic merge down to two.
Waiting in line is even worse if you're a
trucker on a tight schedule - time is
definitely money.

ABETTER WAY
More than 122,000 Oklahoma

motorists drive past toll booths without
stopping - and in some cases, without

IIEP1I1TE1 F10M ...-r 1112 ISSIE Of 88lElllMEIIT TECIIItlIIY
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Oklahoma's autmnated lanes speed motorists past toll booths as comput
ers communicate with an electronic vehicle tag,
check the motorist's bill and debit the acco·unt.

even slowing down. In most states,
such behavior would be followed
almost immediately by flashing red
lights in the rear-view mirror.
Surprisingly, the state of Oklahoma is
encouraging motorists to avoid toll
booths. For, in spite of appearances,
these are no motorized turnstile
jumpers. These motorists pay their
tolls automatically as they pass by.

Oklahoma's PIKEPASS automated
toll-collection system speeds motorists
on their way, cuts accidents at toll
plazas, reduces pollution, and allows a
reduction in toll charges. Along with
these benefits to motorists, it has a
king-sized benefit to the state - each
automated toll booth saves the state
$160,000 in operating costs per year.
While the Oklahoma Turnpike
Authority's (OTA's) motto is, "There
are no free roads" - PIKEPASS makes
paying for them almost pleasant.

To avoid tollbooth trauma,
Oklahoma motorists deposit $40 with
OTA - in cash, credit card or automat
ic bank draft. In return, OTA gives the

driver a transceiver about the size of an
audio cassette to stick on the inside of
the windshield, and opens an account.

Inside the radio transceiver is a
computer chip and a unique code num
ber. As the motorist enters a turnpike,
an antenna mounted over the traffic
lane transmits radio waves to the
transceiver mounted in the vehicle. The
transceiver reflects its code number
back to a reader on the antenna, where
it is captured and subsequently read by
the central computer system.

As the motorist exits the turnpike,
another antenna captures the transceiv
er code, totals up the bill, and debits
the proper amount. The transceiver
remains the property of OTA. It is
returned when the account is cancelled,
or paid for if lost. The only fees paid by
the motorist are the actual tolls at the
reduced rate.

In addition to on- and off-ramps,
there are numerous toll booths on
the turnpikes themselves where stops
are required for non-PIKE PASS
drivers. On four of the turnpikes, the

PIKE PASS motorists can bypass toll
booths at highway speeds on totally
separate lanes. On six others, the
motorist must slow to about 30 m.p.h.
in a designated lane within the main
toll plaza.

DISCOUNTS ENCOURAGE USE
According to Mary Kay Audd, OTA

Administrative Assistant, Oklahoma
users get an average 30 percent dis
count on tolls for using the system. Ms.
Audd said the discount encourages
drivers to pay electronically and makes
good business sense for the state.
Operating a manned toll booth costs
OTA $176,000 annually. A PIKEPASS
lane, on the other hand, costs only
$15,600 annually.

The combination of convenience
and lower tolls appears to be working.
OTA predicted that about 15,000 users
would take advantage of the service in
its first year of operation. Instead, there
were more than 100,000. Almost 25,000
passes were issued even before the sys
tem's inauguration on Jan 1, 1991.
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Operating a

manned
toll booth costs
O,.A 8178,000

annually.
A PIKEPASS
booth costs
only 811,800

annually.

Now, 17 months later, there are
122,000 tags in use. On some portions of
turnpike, as many as 60 percent of the
motorists have the PHiliPASS devices in
their vehicles, Ms. Audd said. Safety has
improved as a result. During its first year
of operation, no traffic accidents were
recorded in PIKEPASS lanes, while 71
accidents occurred in the cash lanes.

OTA is the only Oklahoma state
agency that makes a profit. It has built
500 miles of four-lane highway using no
tax money, and has earned a national
reputation for innovation. As this goes to
press, OTA is one of 25 fmalists, out of
1,600 entries, in the Innovations in State
and Local Government Awards Program,
sponsored by the Ford Foundation and
Harvard University's John F. Kennedy
School of Government.

•
For more information on the

PlKEPA'::;S program, contact Mary Kay
A udd, at the Oklahoma Turnpike
Authority, P. 0. Box 11357, Oklahoma
City, OK 73136-0357.

GOVERNMENT TECHNOLOGY

Cars with electronic tags continue down the highway,
while others pull off to pay the toll.

Oklahoma's PIKEPASS system is designed, manufactured, installed and maintained
by the Amtech Corp. headquartered in Dallas. According to Amtech's Carla Morgan, the
company has installed systems on the Dallas North Tollway and on bridges in New
Orleans. Federal tollways in Mexico are also using the Amtech system, she said, and
they have just announced systems to be built on the Sam Houston and Hardy Tumpikes
in Houston.

In Oklahoma, entry and exit ramps have antennas over each lane. The antennas con
tain both an RF source - which transmits at under 706 milliwatts - and a reader to
decode the signal reflected from the windshiel(}mounted PIKEPASS tag. Once read, the
code is relayed to a computer management system for account processing.

Oklahoma's toll equipment is from Digital Equipment Corp. The reader runs on a
MicroVAX 3100 and the host computer is a VAX 4000. Software is a proprietary
Amtech toll-collection program.

The system does not operate in real time, except when tags are issued, or reported
lost or stolen. Then, said Ms. Morgan, the data is transmitted immediately to reading
sites. Otherwise, data is downloaded in "end-of-day processing" over leased lines or
call-up modems.

OTA has added security and enforcement videocameras to protect tollbooth atten
dants and capture the license numbers of violators. The system also uses inductive
coil loops and other devices to measure vehicle speed, and type.

Cost of a system, said Ms. Morgan, runs from $15,000 to $20,000 per lane, but
much depends on configuration and options. Oklahoma, for example, has integrated
coin toll machines into the accounting system. Payback on most systems is less than
two years, she said.





More roads, more vehicles,

more people to move.

Traffic management has

never been more critical

than it is today. Now

Amtech brings new tools

and new capabilities to

augment advanced traffic

management systems

(ATMS) to make traffic

management easier, more

economical and more

reliable than ever before.

Continuous Data

Stream, Automatic and

Precise

With Amtech automatic vehi

cle identification (AVII tech

nologies you can collect

traffic flow information con

tinuously from electronic

radio-frequency identification

(RFID) tags onboord

motorist's vehicles. Tags serve

as probes automatically

reporting their position and

identity to readers installed at

selected intervals along the

roadway. No motorist inter

action is required as in cellu

lar phone call in data collec

tion and other manual meth

ods. Computers do all the

work.

Reliable Origin

Destination Data

Amtech AVI can give you

origin-destination informa

tion to any level of detail you

require-it's simply a matter

of placing readers at appro

priate intervals to track the

location and travel times of

tagged probe vehicles. No

more labor intensive, lights

on studies acquiring limited

or questionable data.

Computers collect and

process the data and give

you the traffic profiles you

need to plan effectively.

Accurate Segment

Travel Times

Unlike point-speed data col

lection methods using induc

tive loaps in the pavement to

report vehicle troveI times

over a few feet of highway,

Amtech AVI technology tells

you exactly which vehicle

has been read at what time

at each checkpoint. Your

traffic management comput

ers can then calculate accu

rate overage troveI times

between checkpoints spoced

yards or miles aport.

Probe Population is

Already on the Road

Over 500,000 Amtech tags

are already in use in the

transportation system across

the country for electronic toll

collection, access control,

parking, and cargo and

equipment tracking. Any of

these tags serve as probes

and can be read by your

Amtech AVI equipment to

provide additional traffic

data. And the cost of adding

Amtech probes is minimal

when compared with other

options available.

Enhance Management

of Incidents and

Congestion

AVI probes can tell you

where incidents and events

impact traffic flow most, and

can show you how the traffic

profile changes over time.

This better enables you to

adapt signal controls, display
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or broadcast messages to

drivers and reroute traffic on

a real-time basis. It also pro

vides the information you

need to plan for optimal

throughput on all highways

and arterials monitored. And

accurate real-time traffic

movement data is invaluable

for routing emergency vehi

cles to incident locations

quickly and safely.

AVI Installs Quickly

Without Disruption to

Traffic Flow

AVI tags attach in seconds to

vehicle windshield or

bumper. Readers are mount

ed out of the way on sign

bridges, overpasses and at

the roadside, with little or no

lane closure and no pave

ment cuts required for instal

lation or service of equip

ment. Communications

between readers and traffic

management computers can

be established via either

physical cabling or spread

spectrum radio. Amtech AVI

traffic monitoring systems

can be installed in a matter

of a few months per segment

of highway, unlike traditional

loop-sensor systems that

require multiple years to

install. Additionally, loop sys

tems involve extensive lane

closures for both installation

and maintenance and are

vulnerable to damage during

road resurfacing.

Today's IVHS

Technology for Long

Range Planning

Data collected from AVI

probes can be shared across

agencies to analyze the

effectiveness of traffic man

agement strategies and

develop new programs.

• Use AVI to monitor and

enforce HOV authorization

processes. • Reduce vehicle

emissions and improve air

quality by decreasing both

travel times and the overall

number of vehicles on the

road. • Use AVI-supplied

accurate travel-time compar

isons for HOV and other

alternate modes to demon

strate the benefits of mass

transit modes and encourage

participation. • Add evo
and special-event manage

ment applications to an exist

ing system.

Proven in IVHS (the FHWA

Smart Commuter Program in

Houston) priority corridor

operations, Amtech's AVI sys

tems are at the forefront of

Intelligent Vehicle Highway

Systems technology, provid

ing advanced solutions to

meet today's traffic manage

ment needs. And Amtech

will continue to build part

nerships and products that

move the industry forward.



Amtech Corporation

PR Docket 93-61

Amtech AVM Technology Serves a Variety of Transportation Applications

• Amtech pioneered the use of tag technology for automated toll collection and traffic
management.

• More than 700,000 Amtech tags now in use on road vehicles and in intermodal
applications; additional tags being added monthly.

• North America's railroads use Amtech tags to track more than one million rail cars.

• Airports use Amtech tags to manage ground vehicles and reduce congestion near
terminals.

• Intermodal shippers use Amtech tags to expedite the tracking and movement of cargo
from ship to rail to truck.

• The trucking industry uses Amtech tags to automate vehicle tracking and recordkeeping.
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New Advanced Local-Area Technologies Require More Than 12 MHz

• The new generation of wideband tags meets an open architecture developed by the State
of California with the assistance of the Lawrence Livermore National Laboratories.

These tags utilize a 6 MHz-wide channel to serve applicaitons requiring high data
rates.

At least two 6 MHz channels are required to serve multiple lane highways; three
separate channels would be preferable.

More than 12 MHz of spectrum should be available for local-area AVM systems in
order to implement the new generation of tags while at the same time providing some
flexibility to accommodate other technologies.

System designers need flexibility to shift the center frequency so as to avoid
interference.

The availability of more than 12 MHz will provide a means for operating
portable tag readers that are centered between two channels but may overlap
with portions of those two channels.


